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otic plant, care must be taken to inoculate seedlings in the nursery or in the field. In the past such inoculation has been made with crushed nodule suspensions, with soil, or with leafy litter from around nodulated plants.
In the absence of available strains of Frankia isolated and cultured from C. glauca we undertook such an isolation, using nodules from plants growing in Egypt. The following account presents a characterization of a new isolate from C. glauca, its growth characteristics in culture, and its infectivity and effectivity among species of the genus Casuarina and other genera in the Casuarinaceae.
Material and methods

METHOD OF ISOLATION
Root nodules were collected from a large specimen of Casuarina glauca Sieb. ex Spreng. growing in clay soil in the Botanical Garden in Kafr E1-Sheikh governate, Egypt. The nodules were washed with tap water, mixed with clean moist sand in polyethylene bags, and refrigerated.
The fresh nodules were dissected into individual lobes, surface sterilized for 20 min in 30% H202 with a drop of detergent, and then washed several times in sterile distilled water. Each lobe was transferred to a tube containing 5 ml sterile Difco yeast extract-dextrose broth and incubated for 2 wk at 28 C to test for microbial contamination. Nodules free of contaminant were dissected into small pieces and transferred to 125-ml flasks containing 50 ml of sterile BAP medium (MURRY et al. 1984) modified to contain 10 mM pyruvate as described by TZEAN To obtain rapidly growing hyphal cultures devoid of differentiated structures, CgI4 was transferred to B medium supplemented with 2mM NH4C1 and subcultured every 2 d for 3 wk. Filamentous samples were examined under Nomarski interference contrast optics and found to be free of vesicles, sporangia, or spores. The hyphae were harvested by centrifbgation at 2,500 rpm with washing in sterile distilled water, homogenized with a Potter-Elvejhem homogenizer, and inoculated into the different media. Five replicate tubes containing 10 ml of liquid medium for each treatment were inoculated with 0.01 ml packed cell volume (PCV) of hyphal homogenate and incubated at 28 C.
Microscopic examination was made at 5, 10, 15, and 30 d of cells transferred to 1 ml of 3% glutaraldehyde for 3 h to which 1 ml of 50% glycerol was added. Examination of samples transferred to glass microscope slides after 12 h was made with the microscope 1lsing phase or interference contrast optics.
Protein determinations were made at 15 and 30 d after inoculation using the Bio-Rad protein assay Growth of CgI4, expressed as 1lgm protein/ml in the nine different media tested, was greater at 15 than 30 d in most cases ( fig. 9 ). Decreases were attributable to autolysis late in the culture period. Among defined media BAP pyruvate and B media produced the greatest growth at day 15. Pyruvate served as a better carbon source than propionate for CgI4. Among complex media, NZA produced the greatest growth at day 15. On both M6B and YCz media CgI4 showed poor growth, suggesting that yeast extract may be inhibitory to growth.
No diffusible pigment was observed in any of the media tested; nondiffusible pigment formed by CgI4 differed from one medium to another, tending to increase with age. The hyphal filaments of CgI4 showed abnormalities with terminal and intercalary swellings in M6B, L/2, and Qmod media.
INFECTIVITY AND ACETYLENE-REDUCTION ACTIVITY
The results of water-culture trials using Frankia strain CgI4 as inoculum were tabulated for a range of actinorhizal host plants (table 2) 
